Estimation of the size of the animal skin
The estimated usable size of the parchment before cutting varies from 650-700 mm in the length of animal and 600-650 mm in the width of the animal. The length of the whole animal from neck along the spine to the tail could be up to 700-750 mm, representing rather young animals only a few weeks old or stillborn, in some cases, the maximum age could be a couple of months.
Borthwick Institute for Archives documents
Three of the six samples come from the collection of Morrell deeds held at the Borthwick Institute for Archives (MOR 10, MOR 30A, MOR 34) 
Biomolecular analysis Parchment sampling
All sampling of the York Gospels and archival documents was completed using the dry non-invasive DNA analysis samples with the greatest amount of starting material were utilised circa 150-250ul of eraser crumbs.
DNA extraction, library preparation and sequencing DNA was extracted from the York Gospels and archival document samples using the protocol of Fiddyment et al . (2015) with a single modification: the use of eraser crumbs ( circa 150-250ul) in place of cut parchment samples. Illumina sequencing libraries were produced for each of the samples and appropriate controls following the protocol of Meyer and Kircher (Meyer & Kircher, 2010) , with modifications by Gamba et al (Gamba et al., 2014) . An initial shotgun screen of the York Gospel libraries and controls only was completed on a single 65bp single end (SE) lane of an Illumina Miseq. The York Gospel samples and controls were then subsequently re-amplified and re-sequenced alongside the six archival documents on a further 150bp SE lane of an lllumina MiSeq. All sequencing was completed at TrinSeq, St James's Hospital, Dublin.
Read processing and analysis
Raw sequencing reads were trimmed of adapter sequences using cutadapt v1.11, with a minimum read length of 30bp maintained (Martin, 2011) . A FastQ Screen ( http://www.bioinformatics.babraham.ac.uk/projects/fastq_screen/ ) analysis was completed as an initial species assignment for each sample. For both sets of reads (65 and 150bp) two further alignments were then undertaken using BWA v0.7.13 (Li & Durbin, 2009 ) firstly, to the species used for the parchments production as detected by DNA and or eZooMS analysis (sheep (OviAri3) or cow (bosTau6)) and secondly to the human genome (hg19). The raw alignments were filtered using SAMtools v1.3 'rmdup' ) .
Read filtering
The BAM files generated by the above alignments were further filtered for co-aligning endogenous or exogenous reads. In the case of the production species alignments (cow/sheep) any reads which also aligned to the human genome were removed. Conversely for the human genome(hg19) alignments any 3 eraser based sampling technique of Fiddyment et al. (2015) . 86 bifolia were sampled for protein analysis, a further eight bifolia and six archival documents were subjected to DNA analysis. For the reads that also aligned to the production species of that document (cow/sheep) were removed. Finally, to produce a "host filtered" dataset for metagenomic analysis via metaBIT the Cutadapt trimmed FASTQ files were filtered for reads that aligned to either the production species (cow/sheep) or the human genome.
DNA authenticity and damage assessment
A DNA damage and a read length assessment of the DNA sequences recovered from the parchment of the York Gospels was completed using mapDamage2.0 with standard settings on both the endogenous (cow or sheep) and exogenous (human) BAM files generated via the 150bp sequencing (Jónsson, Ginolhac, Schubert, Johnson, & Orlando, 2013) with default settings.
Sex determination
The sex of the animals that compose the York Gospels was deduced following the methods of Skoglund et al. (2015) .
Population genetic analysis
Prior to population genetic analysis, the two sets of York Gospel filtered BAM files (65 and 150bp runs)
were merged using Picard Tools ( http://broadinstitute.github.io/picard/ ).
To provide a comparative dataset for the York Gospels samples a Bovine HD SNP dataset (770K) was downloaded from the WIDDE database (Sempéré et al., 2015) . The ped and map files provided by WIDDE were then converted to geno and site files for use in LASER2.0 (Wang, Zhan, Liang, Abecasis, & Lin, 2015) . The LASER2.0 pipeline (pileup2seq.py) was then used to convert the BAM files from the three York Gospel samples (Fol. 13, Fol. 101 and Fo. 125 ) with sufficient genome coverage into the LASER2.0 SEQ format and a LASER2.0 PCoA undertaken using default settings. The analysis was then visualized using R (R Core Team, 2017) .
Metagenomic analysis
Two complementary metagenomic analyses were undertaken for each of the York Gospel samples the first using One Codex the second using metaBIT (Louvel, Der Sarkissian, Hanghøj, & Orlando, 2016) .
The One Codex analysis was completed using the trimmed FASTQ files with default settings including removal of host reads. The metaBIT analysis was completed using the trimmed host filtered FASTQ files with default settings, a pre-formatted HMP dataset provided by metaBIT was also analysed to provide a comparative analysis. Resulting datasets generated by metaBIT where then visualised in R (Albert & Yoder, 2013; R Core Team, 2017) .
STAMP analysis
The run_metaphlan2.pl script of Microbiome Helper (Comeau, Douglas, & Langille, 2017) was used to drive a MetaPhLan2 analysis on all the 150bp host filtered FASTQ files (n=15). The merged output file generated by run_metaphlan2.pl was then converted to STAMP format again using Microbiome Helper (metaphlan_to_stamp.pl). STAMP was then used to complete both a PCoA analyses and an analysis of significantly differentiated taxa between the samples at the genus level, using default settings.
Supplementary Figures
reconstruction of conjoined folia) shows clearly the pelvis, sacrum and first vertebrae of the tail of the calf. The spine of the animal is in the vertical position (parallel with the spine of the book) indicating that only two bifolia could be made from one skin. This is a typical layout for 'luxury manuscripts' when only the best parts of the parchment were selected for production of manuscripts. Image reproduced by kind permission of the Chapter of York.
Supplementary figure 1:
The York Gospels bifolium 101v / 96r in transmitting light (virtual Supplementary table 1 . 
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